Interest in the role ofmycobacterial infec-
found an increased serological reactivity to a protoplasmic antigen of M paratuberculosis in patients with Crohn's disease using an enzyme linked immunosorbent assay (ELISA). But Cho et al '5 failed to duplicate these results using the same antigen and an ELISA. Also
Haga et al '6 were unable to reproduce the reported data and found that the antibody titres to M paratuberculosis of Crohn's disease patients and controls did not differ in any immunoglobulin class.
Using an immunoblot technique with M paratuberculosis antigens separated by polyacrylamide gel electrophoresis, Whitehead '7 found that identical antigen bands were recognised by the serum samples from the Crohn's disease patients examined and cattle infected naturally with M paratuberculosis. From of the patients with Crohn's disease were obtained additionally, in these the CDAI was decreased from 338 (range, 102-679) to 144 (range, 8-540; p<0 05). Preoperatively five of these (56%) had shown IgG against the 45/48 kilodalton doublet antigen in the immunoblot assay (Table) . In three of these five patients (60%) the bands became slightly but noticeably weaker in the immunoblot assay compared with the 66 kilodalton band 342 days (mean; range, 202-772 days) after surgery, the CDAI decreased from 386 to 55. In two of these five patients (40%), who had weakly positive bands preoperatively, the IgG were no longer demonstrable in the immunoblotting assay at 1924 days (and additionally at 1994 days), and at 201 days after bowel resection, respectively. In these five positive patients the change in titre in the ELISA paralleled the immunoblot in 83-3% (Table) . Figure 3 shows the weak bands of the 45/48 kilodalton doublet antigen in patient 5 (Table) . They were no longer demonstrable 201 days after further subtotal colectomy with retention of the sigmoid colon and rectum, at which time the CDAI had decreased from 502 to 135. The other patient (number 1 in Table) had a resection of the anastomosis after ileotransversostomy, 1924 days after that the CDAI had decreased from 337 to 48, however, 70 days later the CDAI increased again to 310 without a change in the immunoblot assay and the ELISA.
None of these five patients had any history of tuberculosis. Multiple x rays of the thorax performed during a period of 7.5 (5.0) years (mean (SD); range 0.05-10.7) showed no radiological signs of tuberculosis in four patients. Only one patient (number 4 in Table) showed scarred residues of a minor specific infection but had a negative skin test with tuberculin in autumn 1993.
The immunoblot assay showed no positive correlation with the immunosuppressive treatment, or with the duration, intestinal involvement as well as the activity of Crohn's disease. The preoperatively positive serum samples that were tested again after more than 180 days after intestinal resection yielded, however, a positive correlation with the CDAI in the immunoblot assay.
Discussion
On the basis of an immunoblot assay and an ELISA, specific IgG directed to the 45/48 kilodalton doublet antigen of M tuberculosis were demonstrable in 64.7% and 58.8%, respectively, of patients with Crohn's disease, significantly higher than in controls and in other intestinal diseases. These data confirm the results of Das et al,18 who showed that the immunoblot assay has a specificity of about 80-90% for patients with Crohn's disease, whereas the sensitivity of 65% is rather low. The 45/48 kilodalton doublet antigen was purified from tubercle bacilli because M paratuberculosis was not available in sufficient quantity. Furthermore, the 45/48 kilodalton doublet antigen belongs to the family of Effect of intestinal resection on serum antibodies to the mycobacterial 45/48 kilodalton doublet antigen in Crohn's disease 365 mycobacterial immuno cross reactive antigenic components,22 which is also present in M paratuberculosis as shown by immunoblotting using serum of Crohn's patients (unpublished finding). In the case of an unclear histological diagnosis this assay may be useful for differentiation of ulcerative colitis from Crohn's disease as well as for follow up.
An immunoblot assay using the protoplasmic and surface antigen of M paratuberculosis, which was recently described by Tanaka et al25 shows certain parallels to our results. A strong IgG response against a 45 kilodalton antigen from the M paratuberculosis protoplasmic antigen was found in 40% of the 10 Crohn's disease patients, and it was also weakly present in a further 20%. A weak response, however, was also given by four ulcerative colitis (40%) and one of the noninflammatory bowel disease patients (10%).
Using the western blot technique Elsaghier et a126 were also able to detect antibodies binding to the 38 kilodalton band of the extract ofM paratuberculosis in 57% of Crohn's disease patients. In addition, antibody levels to the 24 and 18 kilodalton bands assessed by ELISA were significantly increased in 53% of the patients with Crohn's disease compared with controls. More recently Stainsby et al 7 failed to detect increased antibodies to crude antigens of various disrupted mycobacteria, which is in accordance with earlier studies. 1-6 A distinct subset of 25% of patients with active Crohn's disease, however, had increased IgG concentrations compared with controls.
Sanderson et al 27 were able to detect DNA of M paratuberculosis in tissues in 65% of patients with Crohn's disease, but only in 4-3% of patients with ulcerative colitis and 1 2-5% of control patients. Their data obtained with a highly specific polymerase chain reaction supplement ideally with our serological results.
The purpose of our investigation was to evaluate the follow up of serum antibodies specific for Crohn's disease after the resection of diseased intestinal segments. Seventy five days after surgery the IgG were essentially unchanged in the immunoblot assay and the ELISA. After more than 180 days, however, an antibody decrease occurred in all five patients studied at that interval, and in 40% these antibodies were no longer demonstrable. In these there was a positive correlation between the specific antibodies and the CDAI. But there was one exception in a patient in whom the CDAI increased again 70 days later without the detection of specific antibodies (Table) . Tuberculosis was not responsible for the immunoreactivity of these five patients. A nonspecific decrease in titres of antibodies to the 45/48 kilodalton doublet antigen caused by an artefact, for example, freeze thawing or dilution of serum could be excluded by the comparison with the 66 kilodalton band.
In summary, on the basis of a mycobacterial doublet antigen, a serological assay with high specificity for Crohn's disease was developed. The antibody response was reduced 200 to 1994 days after the resection of diseased intestinal segments in Crohn's disease, and was no longer demonstrable in 40%. This supports a mycobacterial aetiology of Crohn's disease. A prognostic significance of this assay may be speculated, but can only be confirmed on the basis of more data and longer follow up. Of special interest would be the effect of appropriate antimycobacterial chemotherapy on this antibody response.
